The samples are ~250 µm thick with their upper surface coated with a film of silicon oil and were confined between two glass plates. A piston was advanced into sample at a constant axial displacement rate of 0.0018 mm/min for sample 18_4, 0.0079 mm/min (fast) and 0.001 mm/min (slow) for sample 13_25, and 0.0024 mm/min (fast) and 0.0017 mm/min (slow) for samples 1_8 and 5_4. These rates corresponds to quasi-static axial strain rates and axial strain as shown in Table 1 . These represent low sliding velocity experiments between the glass plates and the frictional coefficient is probably small (Maeno et al., 2003) and there may be a small component of stick-slip behavior at the contacts with the glass plates. However, this is not observable between the 4 minute intervals during which data is recorded in an experiment.
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The mean grain sizes for each increment of deformation were measured using FAME grain maps (Hammes and Peternell, in press). For each grain inside one map the pixel area was correlated to an equal area diameter grain size and the arithmetic mean grain size and its standard deviation was determined for each single grain map. The pure shear deformation, of the deuterated ice, in the movies is directed vertically downward. Column 1 -Illustrates an orientation map and area of observation (5 x 5 mm). The color wheel image indicates CPO's with respect to the compression axis. Column 2 -Same orientation map as in column 1 but 2016086_MovieDR1.mov generated with FAME. White color indicates non labelled area. Column 3 -Frequency histograms of grain size and related area for the FAME generated orientation maps as described by Peternell et al. (2014) . Column 4 -Stereonets illustrating contoured CPO based on single grain measurements. The probability density ratio (zero to max) is indicated on the bar scale, and the position of the three eigenvectors of the orientation tensor E1, E2, E3, are shown on the stereonet. Column 5 -Ternary diagrams illustrating the evolution of the mean differences between the eigenvalues from a random (R) CPO, with first change in directions of path towards a point (P) and girdle fabric (G). Red point indicates starting fabric. Column 6 -Graphs illustrating the change in arithmetic mean grain size versus progressive shortening 
